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Description 

^ to b ^ ^ 

BACKGROUND OF THri^,,-.^, 



» Attempts have bee n !i t 9 ' yC ° pr0tein ,lb/llla implex. ^ reCept0rs on 1,16 J**** surface. 

Platelet aggregation and aa - nesio ° n produ * and synthetic peptides to studv th* . 

of viper venoms. However ZT' ' ^Bgaton inhibitor proteins * 6 mecn anism of 

have been hampered b y t e tct'of t *! m6ChaniSm 0f '"^JX^^ T'T ^ 3 Varie * 
Recently, a venom int 1 ° , S * uctural information. P ate ' et * by these proteins 

Platelet membrane T he ZZE""* fibrino ^ binding to tn l^n t Nov * mber ^7>. Thi 
COOH-termina, reJid^ ^ « ^^sp ^^^Z7o JT* ^ 

Trigramin is disclosed i„p Dln , "eiieyeo to be close to the 

• (3) and (4) EPC only ^ " ^ 317 ° 53 " «*h document constitutes pri0 r art Durs t 

Rouslahti and Pierschbach <! Articles ^ 

aspartic ac i d ™Z JtT ,n the b,00d - S«S3Si co S 1?' W W " ebrand fa <*» 
*■ famiiy of struct^ rZ^T ^ ,ripeptid « « « ^5El£ STf 

spanning subunits Thf! , h rece P tor *. integrins, which are heteraSf V 6ast one memt *r of a 

Proteinsmay b t ^ f * "* "" ^""^n ^^SSLST^ ^ memb ™°- 
Cheresh. ProT^! TTT SeqUe " Ce ind,Vidual 

« describe var^l *^ pepfidM contai ™9 the 

tetrapeptide re T* ;;r ^^ Same auth °* 

adhesive g.ycopi £onect J**" 35 the mini ™' Btwj£ S^T*^ 
Nos. 4«i8l P ^iS^^ ha ™9 Portions -Arg-G^ S? ^ rt * *• ,a ^ 

Cys or other amino aS 1W„ ^ por1ions ^g-GVAsoTwhl o SCnbed U S " Pat ^t 

Gold et al Circulation 77 ,nh,bit 

w,th recombmant single-chain tissue-type 
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While it ' t, icuuciUSlOn. 

Platelet aggregation inhibitors and which hZ . ! tr.pept.de sequence Arg-Gly-Asp Xh 

the ab,^ of these polypeptides to inhibit piatelet aggreSn * m * * Si9nificant| y '"^nce 

0988) pp. The\echn P q P ue s es ^ 

prote.ns. However, many eukaryofic proteins k eXPr6SSin9 and ^•^'l^f^a, 

Proc.Nafl.Acad . StI_mca 77 (18B0)»SJS?? '• 8 b3Cterial h ° St are not s ^le (Taniguchi eTaT 

PP. 103-112). A frequent strategy usidtolircTlm^nt * ' ZJ, ' and Lennick et al - Q ene, 61 (1987) 
nuceotide sequence coding for a ^ ' nstab ' lltv «• to fuse thele7e^ e 7i s , 0 j 
eukarvot.c p ro , e in. Many cnemjca| reagenteand t * ^ pr ° tein " therebv Protecting the 

25 SUMMARY OF TH E INVENTION 

30 X-Cys-R-R-R-Arg-Gly-Asp.R- R -R- R . R . Cys . Y ()) 

oTd^ent-s"; VSZ aCld: " iS ° H ° f * « acid; and each R, either the same 
^peptides within the formuia . include those of formuia .a: 

H 2 N-(ChKys.R-^ (la) 

ttZ r Z^:^Z Si' °o S* ° X ~ - - « — acid; and each either 
^S^; in JS ti a°" e ; aVe ° ee : fr ° m the ve ™ - various vipers e a Ech' ■ 

*^^ppBcwdoni^5^r^^^^ y Asp R R R-R.R- 

beiieved that the .ocation of the cySe ne ^*£T* ^ ^ ifis 

d.men S ,onal conformation, degree oi rigZTJuTna ""P™ ro,e in de «ng the Three 

. The present invention also comprises a ^l b ' nd ' n9 Specif,c,, y of ^ Polypeptides. 9 68 

•nhibitor of the genera, formula: ' °~ * " ^^t encoding . p ,ate,et aggregation 

X-Cys-R-R-R-Arg-G| y . Asp . R . R . R . R . R . CysY 
K dTC is'any ZS^T "** *** * " °" « « *~ ™ amino acid; and each R. either same or 
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Glu-Cys-Glu-Ser-Gly-Pro-Cv, r , 

Thr 10 Hls - L y s -Gly-Pro-Ala- 

The methionine at position 28 nf „.»*• 

depu ted U n2 ( i ' D Se " al Na 145 ' 800 - fite ^ November 5 SaiT^ "* ^ " ne com P'ex into the 

BRIEF DESCRIPTIO N OF THE FIGURFS 
The construction of the Djrpfca * 
«S>*nl .mpicilin. When ft, iMMir^* 11 " ex l" essi »" *Mor "as grown in LR „ , 
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K. B.o-Rad low molecular weight standards moiuTa! weiS f T indiCated in the ^ 
45.0, 31.0, 21.0 and 14.4 kDa respectively f ° P t0 b0tt0m co ^pond to 92.5, 66.2 

«,ndrt,ons used ,or the cyanogen b^l^^^*** was ^uced under the same 

eu 2r a c n ; stat ; n ,rom A: D: Native echistat - ^^Zztsift oi purified recombi ™ t - 

leu 28- and native echistatin, respectively. The position of . ' nd,Cate reduced recombinant- 

ech IS t a .,n are shown by the arrows in panels C and ^espSSy reCOmbinanWeu ^istatin and native 

recombinant (leu 28) (spuare^ec'histatin a" Z^S^^SSi * ^ ^ P ~"~ * ^ 
gg^PDESCRIP IION OF THE INVENTION 

^^^^^J^ 'ength proteins produced by the corresponding genes 
P-fied gene or cDNA to coni£ TSZ^JZ^T £ V*" »***» and « ' S 
ST T d ^ referS to a sir ^ B-T^^t^ ^ Pr ° tein - Mic ^ogeneous 
DNA wh.ch » structural modified following transtio £ P Pr0dUC6d ,rom a sin 9 le Qene unit of 
result .any significant alterations of ^iT^Tpr^^T m ° difications - ^ever, do not 
or dunng the isolation and purification process inZTrL^ ^ ™ y ^ place either >" 
acetylation at the N-terminus, proteolvsis nZZl 7^ mod,flcat,on may result in, but is not limited to 
exoproteolysis wherein one o Z'e iZnT^ ^ phos P hor ^"- Proteolysis may SS 
Produce microheterogeneous for™ ^h H ^ aS ^T"^' 

eoly SIS may also inciude endoproteolytic m££WthT£ ^ ** 0ri9inal 9 ene P™duct. Prot- 
40 f ave l he P^e at specific locations SnZ^oaT* ^ "* aCti0n ° f e " d °P^ases "hich 
aunng the purification process which mav f „ Z II,' ° Sequence ' Similar modifications can occur 
C^'"'."? °™" ,ln9 **S ^S? »"*'«™9«>«»* The most 

Elated and .ncorporated into an appropriate cloning ^0^^ ' ^ ° NA ° r mRNA ' is 

C o ning vector as used herein is defined as a dnT~o tran l sduced ,nt0 an appropriate host cell, 
expenmenta. foreign DNA. with the combhied DNA to^^nfrodi r a "° WS the incor Poration of specific 
stable manner and express the protein dictated bv L J 9 ,ntroduced ,nt0 a »»st cell that can exist in a 
J. vector DNA constitutes a rLZTomVlT:^ ^ ° NA COmbined ^ 

aon.no vectors may include plasmids. bacteriophaTe / ^ recombi ™t technology, 

hewn as DNA sequences that are *,33^^^?J C0S ? dS ' E * pression ve <*»* are defined 
translation of their mRNAs in an appropriate host s£ * d0n8d C ° pies 0f 9 enes and the 
eucaryotic genes in a variety of ^ m£»££?^ C r ^ t0 express eith * P™aryotic or 
may also be expressed in a number of virus sySems Z ^ *" ™ Man Ce,ls - The *»** 
should contain: an origin of rep.ication for tZZTL^TT^ expression ve <*>' 

number of usefu. restriction enzyme sites. T^c^Z^^T^ ^ ^ 3 ,imited 

a copy number, and strong promoters. A promoter is 
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35 



40 



45 



S^P^ an, to initiate RNA synthesis. A 

= e. » a, no, limited , clonjng vectors , 

™tt™tt^XZi;£ZZ - the complete proteins 

the complete protein or its fragments or subunTts soTonT a lT ™ SM or 35 of 

acbvty. The complete proteins, as used heSn rZX Z n"/^" ^ a " re 9 ation 
appropriate genes. The complete proteins mav b« 2? h k ' ' 8n9th P 01 ^* produced by the 
or by expression in an of th ° viper venom 

product. Protein fragments or subunits refens » any^on 0^0^°^ naKMnM d9rived *~ 
than the complete protein and retains the ability t In SSJr"^ C ° ntainS W amino acid * 
does the native protein. Hybrid proteins inc.ude but a^ ^ n« d Tf ^ ** COnditions as 
from the expression of multiple aenes within *L ~ t0, ,usi0n Droteins or proteins resuftino 

~p.es.on m i„ ^ i&lmn ^V" Weanon veclo, » e^,^ 

™«ng , rom ™ Bp „ ^ lncw7th^&^LlST! < : i '""' ,i " n9 «*™*«° 

« P«« ptriSfw^SSnSfiiiS- 2212 5H22»e!H g-ttnM.onll All of ft*, polypepl^i 
Tl» Sconce l„ „ lsotetM to ^ >8n(m ^ 

p h 1 r, cy8 T ,i " set " Giy - pro - cys - cys - A ^- A -^-'-y- 

«y-*»P-*«P-«et-A«,-A.p-Tyr-ey.-v ta »^ ly . Ly ,. Ili ;. 
Cy,-A S p-c y8 -P ro . Arg . Asn . Pro . Els . Ljts _ Glypto _ Aia _ 

This inhibita is hwtan, , elmes „ as ^ 

On, seouenc. fa „ »,„„,„ lsolale(| ^ ^ & 

Ser-Pro-Pro-V al -c ys - Gay , Asn . ( . lll . teu . u ^ lu _ G 
Gly-Gl„-G lu .c ys - Asp . Cys ^ ly . s . er . pto _ Aia _ ^ 

Thr-Pro-Gl y -s,r-G 1 „- Cyi ,- Asn . alMly _ Glu 

A Sp -Gl„-Cy S -Ly S -Phe-Ly S -L ys - Ala - AtS - Ihr . Val y . 
Atg-Il e - A l a . Ar6 . Gly . Asp _ T 

Th r - M y-I, y8 _ Ser _ Ser . Asp . Cys . pro _ T ^ As ^ <** 

The inhibitor is hereinafter identified as Bitistatin i. 
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Another wc . fcr „ inhiMor ^ ^ ^ ^ ^ ^ 

Thr P r o- Gly -Se t - Gln - CyS - Asn .H lE . Gly ^Lc y . Cy 
Thr-Gl y -L yS - Se r- Sei .A S p.c ys .p ro . rr[ ,. Asn . a [ s 7 
S ° t ""™ e ** m "*<*» ■«*« *om Oft, a**™ „nom Is, 

c y ^ A xTne A r? S " Phe " LyS - LyS - AU - Ar6 - Ihr - v "- 

Cya mr G * E " Gly - Aep - TrS - AS "- As P-^P-^- 
cys Th -«y-Ly S - Se r- S e r . As p-cy S -P ro . Trp . As P .^ 

» T, »lnhiMorlsh.,* a «„ idemi(ieilaseil|slal( 

The sequence for an inhibitor isolated from Eristocoghis rnacmahonii venom is: 

Mn-Gl u -Glu-P r o-C yS - A la-n lr . Gly .p ro . Cvs Cv „ . 

Val- A1 a- Are .Gi y .A e p. Trp . Asn . Asp y J 

« y-Ly s - S e t - Cys - Asp . Cys . Pro . Ar6 . Asn . pro _J h _ 



20 



25 



The inhibitor is herinafter identified as EristostatJn. 

Another sequence for an i„ hibitor isolated from ^ ^ ^ ^ 

45 

Ser-P r o-P ro -Vai-c ys - Gly . Asn _ Glu _ Ile 
Gly-Glu-A S p-Cy S -A S p-C ys -Gl y - Ser . ... 

^ ^-'^^ - been determined. Because of the 

■seated from Bit* anetans venom. 1^^%^ ??T *' ^ ^ P °^°* 

The sequences identified above are soerifir J , S Wth,n ** SC0 P e of 'ormula I. 
defined in formula I, and shouid no, ?tmZJ^ ZZS" 2 P 0 *"*** *** wi ,hin the sequence 

55 £ en defin <* ^ means of amino ac^ 1^ 5?2 °' the P rese * -^ion. They ha e 

These variations may be demonstrated^ 

-fons. substitutions, insertions, inverts I idd^s T^SS£ °' * 
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EXAMPLE 1 



METHODS 



w 



were the products of Vydac. H Chem,ca| s. Ltd. C18 HPLC columns 



Preparation of Platelets 



75 



20 



io TTZ^ZZ^^ZT 2ea,and w * hite rabbits - B,00d was centri,u9ed « 200 * ■ ** 

apyrase (20 ug/ml) and pgHs nglrS Th oX ^ *" ™ ™ * 800 X 8 in the P re ^ o 

1 mM EGTA and 0.35% bovine serum albumin ^ ApyrasTwas add^J !r T 9 ^ ° 1% NaHC03 ' 

The suspended pellet was centrifuge* at 800 x a for 15 min Ah COnCentration of 20 "9*"'-' 

buffer. The washed piateiets were Ln suspended" waT buffer oH 7 ? Tpr^ ^ ^ 

concentration of 2-5 x 10 s cells/ml. P 4 ' w,tn EGTA omitted at a 



Platelet Aggregation Assay 



25 



30 



wash^X^^ an aggregometer. The reaction mixture contained 

ug/ml). and ,he platelet aggreg^ ^ A ° P 00 ^ epinephrine < 2 

ADP and epinephrine 1 min after tn^ „ h!, T I ^ a 99 re 9 ation "as initiated by adding 

proceed for at ^ ^^Jl^SS^ " ^ ^ ^ reaCfion was allo »* * 
aggregation observed intte aSencfoHnh libt a " re9at, ° n *" 35 "» percente 9e - 



Purification of Echistatin 
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.yop^ed ^TSl^T^r^ the ac, : ty durin9 puri,ication - Echis «—» 

DTT. After 15 min at room tempts e the L , 1 bicarbonate - P H ™ conlain7ng-^M 

was discarded and the f^Z^S^^ ^ST C f 9 ** 45 ^ ^ 

and eluted at 4- with 10 mM MES oH sTrIS! .* mn ° f Se P hadex 6-5° equilibrated 

Pooled and concentrated unde !aC ^SsaXZl, 2T" T^' 0 " Were 
protein were loaded onto a Mono S FPtr . °' Umn 0f ^P^ex G-15, 10-13 mg of 

The bound protein wS LcZaL a t I- 1 ,■ ^ had e ^ ilib ^ted with 10 mM MES, pH 5 3 
5.3. The flow Z T 6 Xn Inhib \Z ^ 'T, 9 * ^ ° t0 M M NaCI t0 10 mM ME8. pH 
pooied activity was loaded dt*ly oT?tt?£2j?£ »* * 3b ° Ut 017 M NaCI " ™ e 

with 0.1% (v/v, trifluoroacetic ac d in water Th?™? P '° C ° ,Umn Which had been equilibrated 

PO-VPhasic acetonitri.e g^ .^f^ * r °° m temperature with a 

as a singie peak at an acetone ' cSS^Y^ v ^ Ma ^ '"«ory activity eluted 
centrifugation followed by lyop^ation rTJ 17% \ V ° lat,le material amoved by vacuum 
polyacrylamidegelelecJphS Pr ° tem W3S h °™9eneous as judged by SDS 

terminal sequence JSmXT^^^*^ Aortography on reverse phase HPLC. and N- 
mg from 1 g of starting ^ " ° ^ Pr ° te ' n ' WhiCh We have " a ™* EchtoWn. was 2.2 

SDS Polvacrvlamide Gel Electrnnhnr ag j e 

Urea (8 M) was added to SeXSa oe Si S * 8% ** 2 ° % pol ^ lamide - respectively. 

17 hr. Protein was ^^S^^Z^J^ " hr a " d ^ at » i 
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Isoelectric Focusing 

A Servalyt Precote isoelectric focusinq oel was used Q am «i M 
an LKB Ultraphore apparatus. The gels Z Ue^sLT * * P °" W * 1 W h 

Reduced and Carboyvn nethy.ated Echistatin 

added to give a final concentration of 0.136 M id al^on h add ( °-° 6 ml) was 

temperature. The reduced, carboxymethylate "£Z£. Z ^J« T ° ,0r 20 min * r00m 

HPLC. y ccn, staf n was isolated from reagents by C18 reverse phase 

Chymotryptic Cleavage of Echistatin 

» ta , w n fcM , and -^^^S^^Sa.^™- 

20 Amino Acid Sequence Determination 

Protein Determination 



70 



75 



RESULTS 
Purification 
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entire s;^z:tz,t •*** portion ° f *• — « *** 

venom, the JStoZ^^ 
Sepahdex G-50, however, a single peak o inhibTt™ tit k * aCti ° n - F ° ,l0W, ' n9 9el filtratio " on 

Rechromatography on reverse PhB^SS^^£T!Z ^ 0n ioCusin * 
corresponded exactly with olatol*™™«f£ • V^* 9 6 s y mmetr, cal absorbance peak which 

the Echistatin prep JaZ TatllSZ7T^ " ^ COnfirmation of the Imogen J y of 

*» ""»* or the redLd and 

glutamic acid. V ° aC ' d res,due observed du ™9 the first sequencer cycle was 



Molecular Weioht and Isoelectric Point 



so 



55 



from me Ma " M ^" 1 ^ n ^° 0 Mons ™" • to n» »alu e cleulaed 

moro MM,, corresponding lo m^,„ ^' J"""""* "a* »me»hat 
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Amino Acid Composition 

predicted to™ ». (8ee te^ ZST; ST " S """^ "»« — «* 

content of cyaeinyl res***, tom< , by ™ "» »•» t»o metnocs eg.eed closely. Th. 

« ™ s „», ta ^ au e v tt Zn P r ^ry^sr - " » 

Frh- * ,. C °" ipariSOn of the **™ acid composition of 
Echistatm between the value determined after 
hydrolysis and that calculated from sequence- 
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Amino Acid 



Cysteine 


6.5 


Aspartic acid 1 


8.4 


Threonine 


2.8 


Serine 


1.2 


Glutamic acid 2 


3.3 


Proline 


4.2 


Glycine 


5.3 


Alanine 


1.8 


Methionine 


0.6 


Isoleucine 


1.0 


Leucine 


1.1 


Tyrosine 


1.0 


Phenylalanine 


1.0 


Histidine 


1.2 


Lysine 


5.2 


Arginine 


4.1 


Total 


48.7 



TABL£_2 

Residues per molecule 
Acid hydrolysis Sequence 



8 
8 
3 
1 
3 

4 . 
5 
2 
1 
1 
1 
1 
1 
1 
5 
4 
49 



55 



The value includes asparagine. 
The value includes glutamine. 
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Effect of Echistatin on platelet aggregation in vitro 

^szi^ssssr 01 hman bim * k inte8d » adp >*•« «•* - 

Human Platelet Rich Plasma 

70 '. ' 

75 

Human Gel Filtered Platelets 
Amino Acid Sequence 

carno!^ *^ * aUt0mated Ed ™ of the reduced, 

C-termL, threonine' a d is^howTa^ 71 " N ; terminal add residue and a 

amino acids in Echistatin Tte «J^L comprised 8 res.dues, or greater than 16%. of the total 

Echistatin wa sequenSd' no P^ZZT^T * ^ ^ ^ the Same resu,t - Whe " «*. 
cysteinyl ^-duTJJS^e^TZ^- T ^ dUring SeqUBnC8r <* cles where 

of *Jic^£X^^ MmmQ ^ aSS ' 9nmen,S 31 these residues - T "* « slatus 

the ^sssxi^^ r ned by ana,ysis * c ~ c *- - 

TABLE TT; 

Amino Acid Composition of Chymotryptic Peptides of 
Echistatjp ' 

The values in parentheses are the numbers of 
amino acid residues determined by sequence. 



so 



55 
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TABLE TT 



5 




CI 


C2 


C3 




Cys (CM) 


2.6(4) 


0.7(1) 


1.3(3) 


70 


Asx 


1.3(1) 




2.7(3) 




Thr 




1-0(1) 


1.0(1) 




Ser 


1-Kl) 








• Glu 


2.0(2) 


1-Kl) 




75 


Gly 


1-2(1) 


1.4(1) 


1.9(1) 




Ala 










lie 




0.6(1) 




20 


Leu 




0.9(1) 






His 






1.2(1) 




Phe 


0.9(1) 






25 


Lys 


1-Kl) 


1.9(2) 


1.7(1) 




Arg 


1.2(1) 


. 0.7(1) 


1.1(1) 




Pro 


1.3(1) 




1.4(2) 



C4 C3 +C4 



1- 5(3) 

2- 9(3) 
1.0(1) 1.4(2) 



1.2(1) 2.2(2) 
1-0(1) 0.8(1) 



1.3(1) 

1.0(1) 2.2(2) 

1.1(1) 
1.0(1) 2.5(3) 



30 



Q ivrSI!tl atir !,K C r tainS *? S6qUenCe A^'y-^P is common to certain proteins which bind to the 

ss^^^tsr* at residues 24 - 26 - This is - - ^ 

8M IZ*tZ nltL^n U t nUSUa ' b6ha : i0r dUrin9 SDS ^y^y^e 9el electrophoresis in the presence of 
the vie of sZ^T^T, WitH ^ aPParem m °' eCUlar W ^ ht of 7 ' 000 dalto ^ ^red witt 
ntrachain disuZ n u analySis - Under "^reducing conditions, proteins with 

ncr^ses SDS Kndino f , 9 . y b,nd ,ess *«n expected amounts of SDS, while prior reduction 
EES? f ?o2 1 ° 9VelS See " With pr0teins lackin 9 intrachain di s^fide bonds (Pitt-Rivers et al 
S^'ide 2 ST", PP k 825 " 830) - ^ the inCreaS6d m0bi,ity * reduC6d Echistatiri during SDS 

iZ7^;[x:z es,s su99ests * is protein contains ° ne - ™ »— * « 

in T h e h a ! mem U E ° hiStatin With 80 mM tm <* 1 ™*** * ™™ temperature for 20 min completely destroyed 

JSSLiS. JSJ^ ° ?k % ° f ^ inh,bit0ry 3Ctivity - 1,1656 results ' like th ° se of the SDS gel 
HZ? T eS ' imP ' y that 0ne or more intrachain dis ""ide bonds play an important role in 
ma.nta.n.ng the conformation of Echistatin necessary for its inhibitory activity. 

EXAMPLE 2 

so 

identTal,^^ determination used in Examp.e ! were emp.oyed to isolate and 

tSZ^^SSTi ,nh,b ! t0r , present in Mistfodon piscivorus venom. The protein, whose amino 
ac.d sequence .s .denied above, d.splayed characteristics of a platelet aggregation inhibiitor. 

55 EXAMPLE 3 

iH«n!ff eth0d ^ f, p J 0Xein P urifi <*tion and determination used in Example 1 were employed to isolate and 
■dent-fy a platelet aggregation inhibitor present in Bitjs anetans venom. The proteiS, whose amino ac i2 
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sequence is identified above, displayed characteristics of a platelet aggregation inhibitor. 
EXAMPLE 4 

~ >» b MM *ove. ^ t^^Jg* «£. 
EXAMPLE 5 

70 

, Methods of protein purification and determination used in « 
identify a third platelet aggregation inhibitor preslTn bTJ^IJ, T emP '° yed t0 isolate «■ 
sequence is identic above, displayed 

16 EXAMPLE 6 ' 

amino acid sequence I idUied abhl.Tp S^S. 1 ^?^, ^ The ^ whose 

Purification of various polypeptides within f t t ° pat6let a 99regation inhibitor, 

indention has permitted Lt^B^?^^ * >™ 

shown in formula I, one may advantageously prepare a s^n hSr n.l ^ I* ^ add Sequence 
acid sequence and introduce that gene Zo^^Z^S^ C ° nespondm Q to a dis ^osed amino 
natively, it is contemplated that the pure ,! ! l!^ T clonin 9 vec, °'s. Alter- 

venom producing cefs, followed by SSShSStLfT by ° b,ain ' n9 *» natUral »«"• f ™ 

the invention is not merely limited to ZShI , * ' S theref ° re Understood ** »» scope of 

disced herein, or ^^J^^^ VS^T^ ^ 
may be prepared by genetic engineering techniques th6Se P 0 ^ 1 '** as they 
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25 



30 EXAMPLE 7 



DNAjnd_Plasmid Construction. ^ p^-^^ for Recomhinant ., tt „ 

- New England Bio.abs. Oideoxy DNA 

was purchased from Stratagene All L other > Corporat,on lnc - Competent E. coli Jm109 

AH oligodeoxynucleotides were wnJS^f 8 T 3031x11031 ° r electro P h °^sis grade! ~ 
methy.phosphoramidite 3805 DNA using 
ted on a Pharmacia NAP-10 gel ES column ammon,a ' °«90deoxynucleotides were desa? 

"o All oligodeoxynucleotides were phosphorvlated hv atp ^ ta , 

oligodeoxynucleotides overhanging onTends nf hi . "? Polynucleotide kinase except the two 
ynucleotides were heated to J' c £ ^^^^ ?T" COmplemen ^ oiigodeox- 
the 3 duplexes was carried out at 14-Cfol « ^21 ! ^ool.ng slowly to room temperature. Ligation of 
duplex, 50 mM Tris-HCI, P H 7* 10 1 M qC ZZu A'T?, 0 5 nmo1 of each 

4S albumin, and 4,000 units of T4 DNAItaase^n a tota? wli d "f o1 ' ' mM ATP ' 50 W 9 /ml bovine se ™ 
by 10% native polyacrylamide Z^Z^T^Z leu^eS 
polyacrylamide gel and electrocuted. The eluted to ° 28 - ecn,statin 9ene was cut from the 

Pheno^chloroform, and precipitated by e.ano e ,S «* 

50 Construction of pJC264 Expression v^.r 

(1984) pp. 36-41) was cloned inlolhe pUCl3^7nd.l. »S ?♦ ? ^9 ene (Matsumura et aL. J^, 160 - 
« in the polylinker sequence of P UC13 aSaSnt to ?S £, i ° °'* r * m ° Ve 4,16 u ^^°«e 

EcoRI sites were deleted. Th . reS^2^^-J^^^°~:^f^ ,r ^ «»Q"ene«i between tho PsH and 
a »°"S 9enes of interest to »u^ COntainS 3 uni " ue EcoRI si * which 

PUC 13 and the cheB gene was -vel^^ 
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20 



DNA polymerase I and ligation with a synthetic BamHI linker. 

The synthetic recombinant leu 28-echistatin gene was (Fig 1.) inserted into the EcoRI site of pJC264 by 
hgating one third of synthetic leu 28-echistatin gene prepared above with 0.1 ug EcoRI cut pJC264 under 
the following conditions: 50 mM Tris-HCI, pH 7.8, 10 mM MgCI 2 , 20 mM dithiothreitol, 1 mM ATP, 50 ug/ml 
bovine serum albumin, and 800 units of T4 DNA ligase in a total volume of 20 ul. The ligation was carried 
out for 15 hours at 14 # C. 

Transformation of the Recipient Bacteria and Identification of the Positive Clones 

One third of the pJC264 expression vector containing the inserted r-leu 28-echistatin gene (7 ul) was 
used to transform 50 ml of JM109 competent cells under standard conditions. The clones containing the r- 
leu 28-echistatin gene were selected by restriction mapping. The presence of the coding sequence of 
echistatin was verified by dideoxy sequence analysis. 

? s Cell Growth and Preparation of Fusion Protein Pellet 

Cultures were inoculated with an overnight seed culture (1% V/V) and grown in LB medium containing 
100 ug amtpicilhn/ml. When the cell density reached an 0D 6O o reading of 0.2 to 0.3, IPTG was added to 
give a final concentration of 1 mM. Cells were harvested by centrifugation after another 10 h growth. The 
cell pellet from a 3000 ml culture was suspended in water to a final volume of 50 ml and sonicated at 4'C 
for 10 min. using a Fisher Sonic Dismembrator, Model 300, with the large tip at maximum power The 
sonicated mixture was centrifuged at 20,000 g for 15 min. The pellet was resuspended in 8 ml water and 
layered onto 50% sucrose in 15 mM Tris-HCI, pH 7.4, and 0.15 M NaCI. Following centrifugation at 13,000 
rpm for 30 min. in an SW28 Beckman rotor at 6-C, the pellet containing the insoluble cheY-Leu 28- 
25 echistatin fusion protein was resuspended in 6 ml water. 

Cleavage of Fusion Protein 

The fusion protein-containing pellet from a 1000 ml culture was cleaved with 60 mM cyanogen bromide 
in 70% formic acid in a total volume of 13 ml. The reaction proceeded for 15 hours at room temperature. 
The reagents were removed by extensive dialysis and lyophilization. 

Purification and Refolding of Recombinant-leu 28-Echistatin 

The cleaved fusion protein was first denatured with 8 M guanidine-HCI at 60 'C for 5 min., and then 
reduced with 0.15 M dithiothreitol at room temperature for 10 min. in the presence of 0.35 M tris-base and 6 
M guanidine-HCI. The reduced Leu 28-echistatin was purified by C18 reverse phase HPLC with a 0-65% 
acetonitrile gradient in the presence of 0.1% trifluoroacetic acid. The HPLC purified r-leu 28-echistatin was 
oxidatively refolded in 0.1 M ammonium acetate at a protein concentration of 0.2 mg/ml. The refolding 
reaction proceeded for 72 hours at room temperature with vortex mixing about once every 12 hours. 

Platelet Aggregation Assay 

Platelet aggregation was measured by the increase in light transmission. Briefly, r-leu 28-echistatin was 
45 added to the reaction mixture containing gel-filtered human platelets (2 x 10 8 cells/ml), fibrinogen (100 
ug/ml), and Ca ++ (1 mM). Platelet aggregation was initiated by adding ADP (final concentration of 10 urn) 1 
mm. after the other components had been added. The rate or extent of aggregation was expressed as the 
percentage of the maximal light transmission obtained in the absence of echistatin. 

50 
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flowchart for the Production of Recombinant ■»„ pb-^k;^, 

IL fiflli (harboring plasmid pJC264-echi st atin) 

Induce w/IPTG 
Cell harvest 
70 Cell lysis 

Centrifugation 

75 Fusion protein pellet 

Cyanogen bromide 
CnBr - cleaved fusion protein pellet 



25 



Denature (guanidine-HCl) 
Reduce (dithiothreitol) 



Fully-reduced, cleaved fusion protein pellet 

30 

C18 reverse phase HPLC 
Full y "duced r-leu 28-echistatin 

Reoxidation/ refolding 
C18 reverse phase HPLC 

40 

Purified, oxidized r-leu 28-echistatin 
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262, PP. 16157.18 3) T eTore "ZoTjlsZ ^ ? ^ * ^ < 1987 > J ' Bio >- <*•"»* 

was inserted between the cheTLTe!^ by 3 leucine and a methionine 

cleavage site (Fig. 1,. Tw^coR° sick^ JS^J h " 28 ; eCh,Sta,in t0 9 enerate a cyanogen bromide 
junction to the expression Ml? a si cod J w' 9 "?' 0n ^ f ' ankin9 ends in order to all °" * 
inserted. The synthetic r-leu IteM^a^!? PMIna the 3 '- flankin 9 EcoRI site -as 

-tain Kpn, an'd Ava, -stri^ 

structural gene except where restriction sites we epuVX^xS^L^ ?T Wad ,he 
restriction mapping and DNA sequence analysis P ur P° se| V created. The constructed gene was verified by 
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(Me2i \SrH 9ene eXpreSSi0n in this ve «or <s centre IKt~z ( "f" mu "» * "t- <1984),TBact.. 160 
« M essmg, Methods in En^m^.. W(J Pric 7 ° ■ £ £olj tec promoter-operator"fro7^ i™ 
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Biological Activity of Recombinants, pur^^n 
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^r 0 rS e r ~» — - is shown in Fig. , The 

CaCfe after adding ADP. Like native echiiaTn the r eZh „ , ♦ PreS6nCe ° f human fibrinooen «d 
light transmittance following addition o A 5p* Tp^ T unol? ^ ^ the initial decrease «" 
Platelet activation. Recombinant-leu SslhtsL ?L ni "t 9 that the inhibitors did not '"""ence 
sured as either rate or MenZ lg^TlZ Zt I T mea " 
echistatin appears to be identical SJtoXJZ^™^ olSJ^T^ ™ 0mbiM °" » 
suggest that the presence of methionine at posTtSn 28 n Si ° ' Pla,ele, a09re 9 at ™- The results 
folding and biological activity of this platelet action inhibS ^ ' S "* f0r ** «"« 

#»1E^ - • of derivative 

or replacements, for example, by a^a^S^Xl ^ ? u Substitutions - additions 
variations and modifications fL^^ZSX^S^ Under ' yin9 ^ A " SUCh al,elic 
invention so long as the essentia., chJLl2n^fS2^"h^^ ^ ^ SCOpe ° f this 
kind. The polypeptides are prepared fiTES™ ^2 a " re9atl0n ,nhlb,t,n 9 a <*vity remains unaffected in 
ATG start signal 'codon SIXTL"^ " "5 ^ * ^ * 

extracellularly cleaved, having its normallv fir-TL^* h 9 ?■!? ( > Where the methi °nine is intra- or 
or a conjugated protein cJ^^^^'ZZS^ "** ^ Si9na ' P °' yPeptide 
being specifically cleavable in an intra- w ^I^I^l^^l P ^^ , ^ 8,9r,a, P 0 ^^* * conjugate 
Publication No. 2.007.676A), 0 r (4) b SeJ ?JZ£^ ZTT" ^ *** ^ ApP ' ication 
away any extraneous, superfluous polypepSe ThTlatter is ™T T *" " eCeSSity 0f clea ™9 

not, or not efficiency, remove a s^^L^ll^^ T?** " haw * 9 ' ven host ma * 
protein together with its signal peptide In anv event th! * P I Veh ' C ' e iS desi9ned t0 ex P res * the 
various forms, is recovered anS pSed to a Z"e \2oT£ T** ""^^ inhibitor in ite 
conditions or diseases. * n9 " for use ,n tne trea tment of various vascular 

Synthetic Polypeptides of Formula I 

*T**~. such as that descnbed by 
art can as^be^ed^Tas the JJS of122^ ^a en, c he mical syntheses known in the 
Phase synthesis is commenced from hT« * 6132 (1985) " S °' id - 

suitable resin, as generally set forth in U S Tat L a oaTcT * C ° Up " n9 3 pr0tected amino acid to a 
disc.osure of which is incorporated herein by Tetence Ext^oL'T J*. 21 ' ^ "° Rivier et the 
forth in U.S. Pat. Nos. 4.305 872 and 4 3 16 HQ in P ° f SyntheSIS of *** 9eneral «V»» *e set 

polypeptide is set forth in ScSn« 21 ^ 5? iS'ST ? ^ S ° ,id " PhaSe SynthesiS of a 
refers to a more detailed disSS f the syn*e2 whthl 1981) * "** by Vate et whicn 
Chem. Soc- 103, 3178 (1981) synthes.s, wh.ch appears m an aritcle by Marke et al. in J. Am. 

suitlTr^ a « d - ^ing its a.pha-amino group 

a.pha-amino protecting group, as ^1S^!SSSL^T^ T, " rem ° val of the 

synthesis is ready to proceed Othe? sfanLd SST n "' hy,ene Chl ° ride ' the next s,e P 

ami r r s ro fh may »Xi:r ditions for the ™* * — 

d *~ -Pwise in the 

art. Selectlon of the appropnate coupling reagents is within the skill of the 

vario?^ the ,abi.e side-chain groups of the 

after the chain has been completely assemSS aL ^ Unt " ,he gr ° Up iS Mmal ^ f ° m ™<> 

an amino acid or a fragment I £ , ha 1^ ? *T Pr ° teCti ° n ° f the a| P ha - a ™° group on 
of the alpha-amincproLting g^J to aTow subsloult ^ f °"° Wed by the Selecfive removal 

it is common that, as a m f ?2 ^Itnesis ^ anTerlTf 0 " t0 3t *" '° Cati0n - Accordingly, 

of the amino acid residues to^LV^^S^^ '* Pr ° duCed which includes «»h 

residues havino s iH^ hai „ ZZT: "."T S8quence ,n ^ P^«* chain with various of these 

protecting groups. These protecting groups are then commonly removed 
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70 



the resin support by fc^wZ^^,^^^.^^ P""* is removed from 
the resin, but also*leaves all the remaining ' steXin 1J£ ** ° n ' y C ' eaveS the pe P tide from 
Purified by 9 e. permeation followed b ^S^^Ti^J? P 0 *"** can be 
Structure and Biological Function (197<J pp. S^J^«?*! n S d ,n Rivier et al - Pe P« de * 
peptides present, is reasonably obtainable andls pSer^eS fTclt T 3% J h '' 9her (baSed Up0n a " 
practical; however, for certain in vitro appHcation tvSr nunl 1 f 9 ^ u " a Purity of 98% is 
polypeptide is considered useful wheTTTt is* 25LS^uS2nT h*. Accordin 9'V- 
means at least about 50 weight percent. b^5£S^*Z£* PUrP ° S8S °' aPP ' iCati ° n - 
^Examp.es of v ari0 us polypeptides of the present Lion Methods of synthesis are presented 



EXAMPLE 8 
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" - -r -gents retired for 
Sidechain protected Asp, Glu and His were St p I obtained *™ *he manufacturer. 

(DMF) and methylene chloride <CH 2 C 2 , ZZ 222 «JT7l *Z ^ S °' VentS di ™tM<°™amide 
purchased from Bethesda Res. Lab D wZryZ^Z^ T, ° mMXo1 < DTT > -as 

and p-thiocreso. were obtained from Aldrich S 1 c7 ChemiCa ' Dynamics - P™ 80 ' 



Echistatin Synthesis 



30 



35 



Starting with 0.50 mM (0.69 q) of Boc-ThrfR^nn r>=~ • , ^ 
the synthesis was carried out i ^steowS m2S °- Pam ^ es ' n J^bstitution at 0.72 mM of Thr/g of resin) 
C.ark-Lewis (1985) Synthe^P P e P tide synthes^Kent and 

et al - B^ier, N etherlands pp. 2^-57 am^ ^' ljta *"™' Symp., Eds. Alitalo 
prepacked cartridges (2 mM each) Sid'J^n ? , W6re ,ntroduced ^ing the manufacturer's 
(OcHx,, His (Bom, Lys[Z(ClJ], S^r (B^O Thr (Bzl) TvrfZfBrfl H ^ ^ <*» < Meb >' Gl « 

methylbenzyl; 2(CI,, 2-ch.orotenzyloxycarbonvl • Bom h! ^ ' °f' T ° Sy ' ; CHx ' Met, 4- 

.yloxycarbonyl]. Double coupling J h sy mm ^ ben2yl; 2 < Br >« 2 Oromoben- 

exchange with DMF, were used for a I 80^!^ X (Performed in CH 2 CI 2 followed by solvent 
where hydroxybenzotriazL e 1te s J O^T^ZeTZT^ ** *» (T ° S) ' a " d <*>m 
against undesired acid-catalyzed oxidation ■ 0 7Z and i?* C ° UP ' in9 pr ° tOCoL ,n order "> P«**ct 
1326-1329, during trifluoroacetic acid aF A V 2k. 5 Met A (Draper etal " < 1973 > J - Med. Chem. Vol. i 6 , pp 
Fo.lowing the coupling ^SZ^^^T' ° ™ ° TE added as a ^vl^ 
dried. The final weight of N-terminafde^ ™ and *• Peptide-resin was 

40 HF Cleavage and Oxidation 

triturated with ether, filtered aid washed^s 2 a J>? , t ? 9en frap (2 °- 30 min >- The was 
.ansferred to 4 liters of a ^^^Z^^^ ^ V^T 
the pH of the mixture was adjusted to 8 0 with amZIl h * 1 2 )- fter St,rnn9 for several minut es 
the crude oxidation product was nJ^tJTS^^na^ T" * ^ ^ 
temperature (19-20 -C, for 3 days. Analytical HPLC w« ° > a " d subsec I uen «y * ambient 

qualitative EHman test (Habeeb. MeZT^Z^Z ( W2 \TT ^ ,7^ * the ° Xidation - A 
New York pp. 457-464, was use d to monitor Academic Press 

with purification. This test was performed on a TS ^ ^ lg '^ IS,0reproce5din 5 
residual p-thiocresol. f erT °™ea on a 1 ml sample which was lyophilized in order to remove 
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15 



Purification of Crude OMvnr *^^ 

00,0^^^^ acetic acid (10 ml) and pumped directly 

preparative HPLC (Separations Technoloov ^ i , ^ ^ Pr0dUCt WaS purified usin 9 
eratedfrom 1 liter each of successively tSe^'LT, ? mL incre ™"ts, ^ich was gen- 

was used to elute the prodSTES^^S^^ ° f h** ^ A fl0W rate of 70 ^ 
218TP5415) were poo.ed and .yophi.i ed to gi e 72 ^ ^Ll^™** * RPWLC ^ C "' 
nated with a less polar component as a shoXr to 2 i Jl product was conta ™- 

repassage on HPLC in the same manner as° esc ih JlZ < * ^ Pr ° duCt was further P^fied by 
of starting resin this weight represent 4 ^^K^^^"^-"* 
analytical HPLC. Coinjection of synthetic oroduc ?ZL Z Homogeneity was demonstrated by 

further characterized by amino add alivs s aft h h f ^ * Sin9 ' e peak - ^duct was 

Edman degradation (AH 470A pSSSZcS^ * ^ 3) ^ by aUt0mated 
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5.00 (5) 
1.00 (1) 
3.87 (4) 
8.13(8) 
2.99 (3) 
1.04 (1) 

3.07 (3) 

4.08 (4) 



^After hydrolysis with 6N HCI at 100 • C for 70 hrs 
Corrected for decomposition during hydrolysis 
Uncorrected. ' 

'Determined as cysteic acid following performic acid oxidation 



Gly 
Ala 
Cys d 
Met 0 
Leu 
Phe 
Tyr 

He + allo-lle 



5.03 (5) 
2.10(2) 
7.67 (8) 
0.84 (1) 
0.98 (1) 
0.95 (1) 
1.00 (1) 
0.99 (1) 
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Reduction an d Refolding of Synthetic Echistatin 

acetate buffer (pH 8.0) produced only echiLatinTol^^ h ° (4 0 ° f 3 °-° 7 M ammonium 

reduced form prior to reoxidation, t£e d" ^IS^f?.** the 6ChiStatin was in its 
in the presence of 6M guanidine hydrochbS ^iSi^J?!^ T d6SCribed but 

identical times. Isolation of reduced echiZ n bv im^ >■ 1'™"* that the reduced P roduc te had 
anaiysis (Habeeb. ibid., showed SZtt&TZ^™* ^ * 

Platelet aggregation assay 

Platelet aggregation was measured at 37 -C in a Phmnm™ 
contained washed p.atelets (2 x l0*/ml). fibrinoge , ( 00 mSl^T^" 8 '- ^ reacW ° n mixture 
inhibitor fraction to be tested The aonrpnL™ 9 ^ a (1 mM) ' and tne P"*** aggregation 

components had been a^H T»?. by addin 9 10 «"*■ ADP 1 min after the other 

inhibition of aggregation was ex^ed s 5*T» f 2 mi "' The - 

absence of inhibitor. Synthetic echistatin ™«LJ * . ° aggregation observed in the 

from those of natural J^STf ^ bi ° ,09iCa ' P ' Dprt " indistin 9^hable 
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TABLE 4 




Native Echistatin 
Synthetic Echistatin 



70 



0.032 (0.026-0.039) 
0.033 (0.026-0.041) 
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EXAMPLES 9-20 

TABLE 5 
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ECHISTATIN ANALOGS PREPARED BY SYNTHETIC MEANS, 

PLATELET AGGREGATION 



Example No. 



9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



phe 27-echistatin 
phe 27, leu 28-echistatin 
trp 27-echistatin 
pro 23, phe 27, leu 28-echistatin 
leu 28-echistatin 
phe 28-echistatin 
asn 22, phe 27, leu 28-echistatin 
(1-41)-echistatin amide 
(1-43)-echistatin amide 
met SO 28-echistatin 
(1-39)-echistatin amide 
(1-39)-echistatin 



AND THEIR EFFECT ON HUMAN 



ICso(uM)(95% CONFIDENCE LI 
MITS) 

-013(.010-.016) 
.016 (.011 -.022) 
•017(.014-.019) 
.026 (.021 -.033) 
.034 (.026-.043) 
.038 (.026-.058) 
.038 (.031 -.047) 
.066 (.048-.084) 
.081 (.066-.099) 
.088 (.033-. 154) 
■327 (.214-.414) 
.800 (.580-1.1) 
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residues, is (are) indicated the occu ™9 

echistatin. is replaced with Phe) ResS 1 26 and P^q t'f P ° S ' ti0n 27 Which ^ in natural 
17, 19 and 20 are sequences hLZtsZLL^ Z T * M echistatin - Exam P |e s 16. 

-dues «m. have Seen -ed^^^ " ^ * 

Therapeutic Utility 

- *— *- - — or 

^^^iX^zz^t h r circu,ation rapidiy «« « p-^-y «" 

needed. Thus, they may t d ilT* ™ aer on ^ ^J 0 "** ° f Sh ° rt dura,ion of effectiveness is 
and in cardiovascular Z^IZ^tS^^^ T (a * riBl 9raftS ' carotid ^arterectomy) 
with artificial surfaces. ^ I^Z!^^^ " nd ^ and/or the interac « on «* 
thrombi and thromboemboli Po.ypeot deS STZT ^ a " reQated ? late,ets ma V form 

prevent the formation o, ^o^X^^ ^ * to *~ SUraiCal «*■««■ * 
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Other apphcations of these polypeptides m C \„Z nZ T ^ t0 prevent adh esion. 
and recession during and a JttlTCc ^ thromboembolism 
bohsm and recession after angioplasty of coroZ a ^ot h ™ **" thr ° mb ° SiS ' thromboem- 
procedures, .n many clinical centers patients subLec^ to ,L * ^ """V arter y bypass 
» platelet drugs which are weaker inhibitors of S^J^T are alread * reiving an - 

Present mvention. Polypeptides of the invention m SS? " T * - the 

These polypeptides may be administered bv «L !L P event "^a^ial infarction. 

*• blood stream in subsLa, ZST^ ZT^TT' ^ ^ ^ h * *^ •* 
plasminogen activators or streptokinase in ortTxo^Jl^T ** agents such as 

with anticoagulants such as heparin, asp^o? w ^^^ 
temped as the preferred administration route T^^ST"? adminis,ration is P^ntly con- 
adm.mstered in solution. ney are soluble ,n wat *. and may therefore be effectively 

^ ^ " d - a heart 

and IS in an amount sufficient to inLtZZ^ZZ T minUteS prior «° W*y 

Plasma concentration of between about 0.05 - 2 2 Shol t n?T* aChieves a **** **• 
Echistatm administration may be stopped immediatl and wi, t0 Under9 ° b * Dass surgery, 

would be caused by other materials such aTasoi ^nT **** com ? lic *™s during surgery tha 
effects* which last hours after cessation J^EST^ antlb ° dieS (e * ^ See Gold et I the 

single-chain tissue-type 

acid. The invention also includes a 
tothe patient an amount of recombinant ^*2™^2?1! % *** COmpriSeS ad ™^ering 
peptide having a sequence fssue-type plasminogen activator and an amount of a 



40 n„ a „ „ H 2 N-(Ch)-Cys-R-R-R_Ar E - 

. 3ra5S3?5 

1-m.t.ng the scope of the present invention ^ deSCnbed above sho "W "« be interpreted as 

Claims 

Claims for the following Contracting states • AT BE en 1 1 nc n 
50 » orales • AT, BE, CH, U, DE, FR, GB, IT, LU, NL, SE 

1- A polypeptide having the following amino acid sequence: 
X-Cys-R-R.R-Arg-Gly-Asp-R-R-R.R.R.Cy S -Y 

55 wherein X is H or at least one amino acid; Y is OH or at lpa«t n 

same or different, is any amino acid; with the exception of Tr^amin am,n ° *** "* "* * the 
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2. A polypeptide according to Claim i h- ■ *u 

9 -id seance: 

wherein Ch represents at least nn« = • 

*. fn. «. „ „ fcM , * - >~ • «. «« „ ^ R 

* ^ substantially pure polypeptide of Claim 1 called "Bitistatin J " having the following sequence' 

A tg -ne- Ala - A ^;:I I t"A la " ArB - Thr - Val - Cys - 

Thr-Gl y . Lys . s „ s „ T P '"-""-^^P-Tyr-Cys- 

y w Set - s «-A Sp - Cyi ,. Pro . Trp . Asii _ H . s 



55 



23 



35 



40 



45 
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6- A substantia.* pure po.ypeptide of Cairn 1 called "Bitistatin 3" having the fo.lowing sequence: 

Val-Ser-Pro-Pro-Val-Cy 8 -Gly-A S n-Ly 8 -iie-Leu-Glu- 
Gln-Gly-Glu-Asp-Cys-Asp-Cys-Gly-Ser-Pro-Ala-Asn- 
Cys-Gln-Asp-Gln-Cys-Cys-Asn-Ala-Ala-Thr-Cys-Lys- 
Leu-Thr-Pro-Gly-Ser-Gln-Cys-Asn-His-Gly-Glu-Cys- 
Cys-Asp-Gln-Cys-Lys-Phe-Lys-Lys-Ala-Arg-Thr-Val- 
Cys-Arg-Ile-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr- 
Cys-Thr-Gly-Lys-Ser-Ser-Asp-Cys-Pro-Trp-Asn-His 

? " s A e P u U er tial,y ^ P ° ,yPePtide ° f C ' aim 1 ^ statin" havi n 9 the fo.lowing amino acid 

Gln-Glu-Gl U -Pr o-Cys-Ala-Thr-Gly-Pro-Cy s-Cys-Arg- 

Arg-Cys-Lys-Phe-Lys-Arg-Ala-Gly-Lys-Val-Cys-Arg- 

Val-Ala-Arg-Giy-Asp-Trp-Asn-Asp-Asp-iyr-Cys-Thr- 

Gly-Lys-Ser-Cys-Asp-Cys-Pro-Arg-Asn-Pro-Trp-Asn- 
Eis 

8- A polypeptide according to Claim 1. having the following amino acid sequence: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-CyB-Arg-Asn-Cys-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 

Gly-Asp-Phe-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 

9- A polypeptide according to C.aim 1. having the following amino acid sequence: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Ly.-Arg-Ala.Arg- 
Gly-Asp-Phe^e^A^.^^^^^^^^^^^^^^ 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 

Tnr 



10 
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20 
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Thr 
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10. A polypeptide according to Claim 1. having the following amino acid sequence: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg. 

Gly-Asp-Trp-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala 
Thr 



11. A polypeptide according to Claim 1, having the following amino acid sequence: 



Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Pro-Arg- 

Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

20 C y s - As P-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



» 12. A polypeptide according to Claim 1, having the following amino acid sequence: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 
Gly-Asp-Asp-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 



Thr 



35 



13. A polypeptide according to Claim 1 , having the following amino acid sequence: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 
Gly-Asp-Asp-Phe-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 



^ 14. A polypeptide according to Claim 1 , having the following amino acid sequence: 

Glu-Cy S -Glu-Ser-Gly-Pro-Cy S - Cys - Arg , Asn . Cys _ L 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Asn-Ala-Arg- 

Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



25 
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45 



SO 



17. A method for purifying a polypeptide of the following sequence: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Ly S -Glu-Gly-Thr-Ile-Cy S -Ly S -Arg-Ala-Arg- 
Gly-Asp-Asp-Met-Asp-Asp-iyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 

Thr 

comprising 

(a) dissoMng lyophiiized Echis carinatus venom in slightly basic solution- 

(b) centrifug.ng the solution to obtainl^pernatant- 

(c) loading supernatant onto a column; and 

^determining fractions containing p late .et aggregation inhibitory activity and concentrating under 

^ aTseCce: * * ° NA a ^ving the folding amino 

^ H HCh)-Cys-R-R-R.Arg-Gly-Asp-R-R-R-R-R-C ys -(Cx)-H 

^^zrrs^^rs 0 acid: Cx represems at ,east ° ne amin ° - -* h 

aggregation. ' rePreS6ntS a " am ' n ° acid ' whe ™ — Polypeptide inhibits platelet 

* 19. A DMA Molecule according to Claim 19, wherein the amino acid sequence is as follows: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 

Gly-Asp-Phe-LeTa-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



10 
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20 - ^^^^^z^zz!T 9 d rr er - operator s « ca ^° °< 

having an amino a^^ce ^ * enC ° din9 3 platelet a ^«on inhibitor 

H 2 N-(Ch)-Cys-R-R-R-Arg.Gly.Asp-R-R-R-R.R. C y S . ( Cx)-H 

X'zrrjjs? z™r :* t repr r ,s » a - « -*» «* - — «. 



26 
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21. An expression vector of Claim ?i u ■ 

sequence: C ' a ' m 21 ■ whe ™ the amino acid sequence has th. M • 

wuence nas the following amino acid 

Glu-Cys-Glu-Ser-Gly-Pro-rv* r A 

Tht e Pro - Hls - L y^-«y-Pto-Ai a - 



20 



25 



0mste PW '3 adjusted to a pH of about 8.0 stirred. 
«a. ms ,or the foll ow«n g contracts states : E S, G R 
- * 

X-Cys-R-R-R-Arg-Qiy-Asp-R-R . R . R . R . Cys _ y ^ 

wherein 



45 



50 



55 



X isHor at least one amino acid; 
y is H or at least one amino acid* 
and 



which comprises: 



a) Purifying the polvDeDtirte fr^ 

H ! ^ChK K .R.R.„.^. Gly . fls( , R . R . n . (VRc ^ Cji) _ H 

wherein 

Ch represents at least one amino acid; 



27 
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3. 
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25 



Cx represents al least one amino acid- 

Gl„-Cy S -Glu- S er-Gl y -P r o-c ys -c y s-Ar g -A St ,-c yE - Lys - 

Gl/-A 8 p-A S p-Met-A E p-A Ep -^ t . Cys . A8n .. G1 

^s-A Sp -C yS -Pro-Ar E -A S „-P t o-Hi s - Lys - Gly .p ro . Au . 

inr 

4 iCTJESyiSS^ " lwel " - w ^'" itfe — - <— • i - «, i. ». 

Ser-Pro-Pro-VaLcy^^^ 

a p- G1 „.c ys Lyt .p he . Lys . Lys . Ala . Ar ^ r ^ _ 

Ar g -Ile-Ala- Al g- G i y .A Sp . Trp . A8 ^ 
T hr - Gly . Lyt . Ser . Ser . A ^ Cye _ pio _ ir *_ As P_^ c ye - 

45 

bin-Asp-Gln-Cys-Cys-Asn-Ala-Ala-Thr r / 
Thr-Pro-Glv-Ser n« r . Thr-Cys-Lys -Leu- 

Asp Gin a! T Gln - CyS - Asn - Hi8 -Gly-Glu-Cy S -Cy S - 
A S p-Gl n -A S p-Ly S - Phe . Lye . Lys . Ala _ A ^ ^ 

Thr-Gl y -Ly S - S e r - Ser -A S p-Cy S -P ro . Trp . As ^ s 
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and has the 
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^-A e p-Gi n -C ys -Ly s -P he -Ly s -l. yi ,. AU . Arg . Thl . Val _ 
Cy S -Ar E -Ile-Al,-Ar 6 -G ly -A Sp -T r ,- Asn - Al!I ,. Asi ,. Iyt . 

Gln-Glu-G^-Pro-Cy,^,.^^.^ 
Ar 6 -Cy f .Ly s .p he . LyE . Ale . A1Mly _ LysVai ^ 8 _ 

Val-AU-Ars-Gl y -A.p-T rp - As „. At p. Asp . 
Gly-Ly e - Ser -Cy 6 . Atp . Cys . Plo . Ar8 . Aen _ pio _ Trp _ Asn _ 

Gl„-Cy S Gl«- S er-Gl y -P I0 - Cy8 -cy e - Als . Asil . Cys 

Gly-A.p-Phe-Het-A.p-A.p-^.-Cy,^.^ n 6 _ 
Cy S -Asp-Cy S -P r0 -Ar E - A8n .p I0 . Hls . Ly ^ ly y . p ^_ 



25 
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G^-Cy. Glu-s et -Gly-P I0 . Cys . Cyt . A . As 
Gly-A S p-P he -Le„-A S p-A S p-Ty r -Cy s . AsI1 .G 1 y. lys . Ill f. 

Cy iB -A S p. C y 5 -p ro . Arg . AEn . Pro . Hit . Lys _ Gi ^_^_ 



29 
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Gl U -C yS -Cl u . Ser . Gly . Pro . Cys . ( . ys _ A am 

Phe-Le„-Ly e - G1 ^ ly . nr . Ile . Cys J J= 

«y-A e p-Trp- M et-A Sp . A8p . Iyr . Cy8 . As ' _ Ly £ 
Cy,- Asp . Cys . Pro . Ate . Asn . p _ B . s _ Lys _ G ^ o _Thr_ 

Gl,-Cy e - Glu -s ei - Gly . Plo . Cy ^ yt . A 
Cys-Asp-Cys-Pro-Ars-Asn-Pro-Hle-Lys-Gly-Pio.^. 



25 



35 



GIu-c y£ - Glu - Set . Gly . Pro . CyE . Cys _ A _ 
Phe-Leu-Ly S - G i»- Gly . Thr . n ^ J 

GIy-A Sp - Asp , L , u . Asp . Asp . Tyr . Cys _ As J ^8 

Cys-A Ep -Cy s .p ro . Ar6 . Asn . Plo . BiB _ Lyt ^ ™ 



"»-Cy s -G lu -Ser- G ly. Pro . Cys . Cys . A _ 
Phe-Leu-Ly s -Gl u - Gly . Tht . Ile [ J 

«y-A S p-A 8p - Phe . Asp . Asp . Iyr J 

Cy E -A t p-Cy 8 -P I „- Alg -A 8 n-P IO -Hi s - Lye . Gi ;. p ^. 



Thr 

50 



55 



14 ' seZr aCC ° rdin9 t0 Claim 1 " Wherei " *• P ol VPeP«de obtained has the fo., OW in 9 a m i„oacid 
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Cv^ T P " ASp - Iyr - CyS - Atn - G1 y-^-Thr- 
Cy,-A S p-c ys -P I0 . Atg . Atn . F ^ H . s . Lyt _ G ^ o ^ 



75 



20 



25 



15. A method for purifying a polypeptide of the following sequence: 

PhrLrt lu % ser " Giy - pc °- cys - cys -^- A ™-^-^- 

Gl y -A S p-A t p- 1) et-A 5 p-A S p- lyt .c ys . A8n . Gly . Lys . rhr E . 
C^-Asp-Cys-P.o-Ars-A^-P.o.HU.^^^^^ 

comprising 

a) Dissolving lyophilized Echis carinatus venom in slightly basic solution- 

b) Centnfuging the solution to obtain supernatant- solution, 

c) Loading supernatant onto a column; and 

determining tractions containing platelet aggregate inhibitor activity and concentrating under 

Patentanspriiche 

30 PatentansprUche fUr fo.gende Vertragsstaaten : AT, BE, CH, U, DE, FR, GB, ,T, LU, NL, SE 

1- Polypeptid mit der folgenden AminosSuresequenz 
X-Cys-R-R-R-Arg-Gly-Asp-R-R-R-R-R-Cy S -Y 
wobei X H oder mindestens eine Aminosaurp kt v on „h«« • ^ * 

R, die entweder gleich oder veraSSnrnd' Tr^LS ""ndeston. eine AminosBure fat und Jedes 
Trigramin. versch.eden sind, .rgende.ne Am.nosaure ist. mit der Ausnahme von 

«> 2. Polypeptid nach Anspruch 1 mit der folgenden AminosSuresequenz 
H 2 N-(Ch)-Cys-R-R.R-Arg-Gly-Asp-R-R-R-R-R.Cys-(Cx)-H 

3. Im wesentlichen reines Polypeptid nach Anspruch 1 das "Echistatin- n* ♦ • „ 

AminosSuresequenz besitzt tcnistatin genannt wird und die folgende 



50 



55 



Glu-Cys»Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys«Glu-Gly-Thr-Ile-Cys»Lys-Arg-Ala-Arg- 
Gly-Asp-Asp-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 



31 
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10 



75 



4. Im wesentlichen reines Polypeptid nach AnsDruch 1 -Ritiew < „ 

Aminosauresequenz besitzt Ans P™" 1 , das B.hstabn 1 - genannt wird und die folgende 

Ser-Pro-Fro-Val-Cys-Gly-Asn-Glu-Leu-Leu-Glu-Glu- 
Gly-Glu-Glu-Cys-Asp-Cys-Gly-Ser-Pro-Ala-Asn-Cys- 
Gln-Asp-Arg-Cys-Cys-Asn-Ala-Aia-Tlir-Cys-EyB-Leu- 
Thr-Pro-Gly-Ser-Gln-Cys-Asn-His-Gly-Glu-Cys-Cys- 
Asp-Gln-Cys-Lys-Phe-Lys-Lys-Ala-Arg-Thr-Val-Cys- 
Arg-Ile-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr-Cys- 
Thr-Gly-Lys-Ser-Ser-Asp-Cys-Pro-Trp-Asn-His 

* l^^ZZ yPem AnSPrUCh ^ " BitiSta «" 2 " und die fdgende 



20 



Ser-Pro-Pro-Val-Cys-Gly-Asn-Lys-Ile-Leu-Glu-Gln- 
Gly-Glu-Asp-Cys-Asp-Cys-Gly-Ser-Pro-Ala-Asn-Cys- 
Gln-Asp-Gln-Cys-Cys-Asn-Ala-Ala-Thr-Cys-Lys-Leu- 

25 Thir -Pro-Gly-Ser-Gln-Cys-Asn-His-Gly-Glu-Cys-Cys- 
Asp-Gln-Asp-Lys-Phe-Lys-Lys-Ala-Arg-Thr-Val-Cys- 
Arg-Ile-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr-Cys- 

so Thr - G ly- L ys-Ser-Ser-Asp-Cys-Pro-Trp-Asn-His 

6 ' l^^ z n ZZ yPePti(i ^ AnSPrUCh ,; ^ " BitiStatin 3 " 9-annt wird und die fCgende 

35 

Val-Ser-Pro-Pro-Val-Cys-Gly-Asxi-Lys-Ile-Leu-Glu- 
Gln-Gly-Glu-Asp-Cys-Asp-Cys-Gly-Ser-Fro-Ala-Asn- 
40 c y s - Gln "Asp»Gln-Cys-Cys-Asn-Ala-Ala-Thr-Cys-Lys» 
Leu-Thr-Pro-Gly-Ser-Gln-Cys-Asn-His-Gly-Glu-Cys- 
Cys-Asp-Gln-Cys-Lys-Phe-Lys-Lys-Ala-Arg-Thr-Val" 
Cys-Arg-Ile-Ala»Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr- 
Cys-Thr-Gly-Lys-Ser-Ser-Asp-Cys-Pro-Trp-Asn-His 

» 7 ' ^^Z^Z^" ^ AnSPrUCh 1 ' ^ " EriSt0Stetin " ^nannt wird und die folgende 



55 
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75 



Gln-Glu-Glu-Pro-Cys-Ala-Thr-Gly-Pro-Cys-Cvs-Arg- 
Arg-Cy S -Ly S -P he -Ly S -Arg-Ala-Gi y - Lys _v al . Cys _ Ar g. 

Val-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Ty, - C y S -Th r - 
Gly-Lys-Ser-Cys-Asp-Cys-Pro-Arg-Asn-Pro-Trp-Asn- 

a POlypeptid nach Anspruch , ^ dje fo(gende Amjnos§uresequenz ^ 

Glu-Cy S -Glu-S e r-Gly-P r0 -Cy S -Cy S - Ar g. Asn . Cys _ Lys . 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 
Gly-A S p-P he - M et-A S p-A S p-iy r -cy S _ Asn _ Gly _ Lys . Thr _ 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 

Tnr 



a> Thr 



25 



30 



Cy ^P-Cy S -Prc-Arg-A I ,„- Plo -Bi s . Lys ^ ly . Pro . Ala . 



Glu-Cy S -GH- S ex- G l y . Pro . CyE . Cys . Arg . Asii . 

G 1 r» eu "i ys " Giu " Giy " Thi - iie - cy ^ Lys - A ^- A ^-*^- 

cT. , p " Net " Asp - Asp - Tyr - cys - As »- Gi >'-^-™- 

Gl»-C ys -Clu Sei . Gly . Pro . Cys . Cys . Atg . As 

Phe.Uu-Ly s -Gl u -Gl y -T ll r- I l e -c ys . Lys . Alg . Pro . Atg . 
Gly- Asp -P Il e-Leu-Asp-A S p-i yi .c ys . Asn . Gly . LyE . Ih J. 
C yS -A S p-c ys -P t o-Arg- As „-p ro . ais . Lys . Gly . pro _ AU _ 



40 



45 
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«■ Po.ypep«d nach Anspruch 1, d as die folgende Aminosaureseq 



uenz besitzt 



s Glu -Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 

Gly-Asp-Asp-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

, 0 Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



?5 «■ Po, ypep «d nach Anspruch 1, das die foigende Aminosauresequenz ^ 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly- Kl r-Il e -c ys . Lys . Arg . Ala _ Arg . 

Gly-Asp-Asp-Phe-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-A Sp - C y S -p ro _ Arg _ Asn _p ro _ His _ Lys _ Giy _ pro _ Aia _ 



20 



14. PolypeptW nach Anspruch i das die inincn^ a ■ - 

i, aas d.e folgende Ammosauresequenz besitzt 

Glu-Cy S -Glu- Ser - Gly _p ro _ Cys . Cys _ Ar ^ Asn _ Cys _ Ly ^ 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Asn-Ala-Arg- 
Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 

35 Thr 

- Plattchen von Saugetieren mi, einem W^^^; un ^ das «**■"*. von 

" A_, das geeignet ist 

- 17. Verfahren zur Reinigung eine s Poinds mi, der foigenden Sequenz 

Glu-Cy S -Glu-Ser-Gi y -Pro-Cy s -Cy S - Ar g_ Asn _c ys _ Lys _ 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 

Gly-Asp-Asp-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



55 



umfassend 
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(c) Auferingen der Losung auf eine SSule und 

Kon 2 ent rie r u 9 nr V ^r n ' * * B, «^ 99 re 9 a«on Amende Wrkung ^ un£j 

s m DNA-MolekGI, umfassend eine RpI^k* « 



70 



HzN-(Ch)-Cys-R-R-R-A r g.Q|y. As p_ R _p_ FJ _ R ^ ^ 



75 
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Glu-Cy s -s lu . Ser . Gly . pto . Cys _ Cys _ A Asj) 
Cy E -A E p-c ys - Pro . AlE . Asn . pr(j . s . s G ^ 
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cy S A S p-c ys . Plo . Atg . As „. Plo . B . s _ Lys _ ( . 
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^^zzsszzzzrz: Err- p ~- «*— 

an Osn C-terminaten AmioosSure-Rea ™koi,D« ^,7«„f ^ ^T* nacl,ste »•«• Amino*". 

»™i">l»Aminc^ u r.schOM. ei n, < ^X I "Hem.™*, Boc-Grupp,, aie „, N . 

«• ft**^ « „ F M anem oa . r ^ ^ 

PMentanspKlch Kr tolgende Vertragsstaaten : ES, OR 

1. «ta » Herstel.ung *„e s c ys « PolypepMs m „ fc ^ ^ 

X-Cys-R-R-R-Arg-Giy-Asp-R-R-R-R. R _ Cys _ Y 
2 " wobei 

X H oder mindestens eine Aminosaure ist 

Y OH oder mindestens eine Aminosaure ist und 

m « ™ CKMM •* «»*<— * 

2 $ umfassend 

l~»~Hr 9 r, 9eW " nSa,M " — - M Meirifield 

H I NKaii.cy S .R.R.R.A,o.ai,.A S p-n.R.R.R. n<) , s . (CS<) . H 

wobei 

Ch mindestens eine Aminosaure bedeutet 
Cx mindestens eine Aminosaure bedeutet 'und 

Gruppe von dem Amino-acyl-Polymer enSnt ^ J ? ^ e ? nal ers,e A ™°^e blockierende 
an den C-terminalen Aminosaur^est oZlT' T^ ** n§Chste ™»* Aminosaure 

Pelt werden unter WdunsT^S^^ SChrittweise a "^op- 

terminale Aminosaure schUtet entfernTwM N-terminale Boc-Gruppe, die die N- 

Po.ypeptid-Se que n 2 mit H, und einem oder me.reren Tbi 0ha ,tigen Abtangmittein bebandeK 

^T*£2n 5 :^ ^ «" * 9'oBes Volumen verdUnnte 

(d) die aus Stufe (c) ^ZSSS^^iT^ 9eri " 9 Zu ha,ten und 

wird. mmSnde L0Sun 9 unter Ruh ™ auf einen pH-Wert von etwa 8 eingestellt 

A^Sure^uS^ W0b6i ^ erha ' tene P0, ^« d 9-annt wird und die fo.gende 



30 



35 



55 3. 



36 



EP 0 338 634 B1 



10 



4. 



Glu-CyB-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 

Gly-Asp-Asp-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

CyB-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



J s Ser-Pro-Pro-Val-Cys-Gly-Asn-Glu-Leu-Leu-Glu-Glu- 
Gly-Glu-Glu-Cys-Asp-Cys-Gly-Ser-Pro-Ala-Asn-Cys- 
Gln- ABp-Arg-Cys-Cys-Asn-Ala-Ala-Thr-Cys-Lys-Leu- 
Thr-Pro-Gly-Ser-Gln-Cys-Asn-His-Gly-Glu-Cys-Cye- 
Asp-Gln-Cys-Lys-Phe-Lys-Lys-Ala-Arg-Thr-Val-Cys- 
Arg-Ile-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr-Cys- 
Thr-Gly-Lys-Ser-Ser-Asp-Cys-Pro-Trp-Asn-His . 



20 
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40 



s ' XZXLSSZZZSi dM «— "*—< «■ *. • 

Ser-Pro-Pro-Val-Cys-Gly-Asn-Lys-Ile-Leu-Glu-Gln- 
Gly-Glu-Asp-Cys-Asp-Cys-Gly-Ser-Pro-Ala-Asn-Cys- 
Gln-Asp-Gln-Cys-Cys-Asn-Ala-Ala-Thr-Cys-Lys-Leu- 
Thr-Pro-Gly-Ser-Gln-Cys-Asn-HiB-Gly-Glu-Cys-Cys- 
Asp-Gln-Asp-Lys-Phe-Lys-Lys-Ala-Arg-Thr-Val-Cys- 
Arg-Ile-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr-Cys- 
Thr-Gly-Lys-Ser-Ser-Asp-CyG-Pro-Trp-Asn-His 

' tt,£ZgZZ££ *■ "<"»»->« • 3" ^n, wird M «. 

45 

Val-Ser-Pro-Pro-Val-Cys-Gly-Asn-Lys-Ile-Leu-Glu- 
Gln-Gly-Glu-Asp-Cys-Asp-Cys-Gly-Ser-Pro-Ala-Asn- 

50 C y s-Gln - A sp-Gln-Cys-Cys-Asn-Ala-Ala-Thr-Cys-Lys- 
Leu-Thr-Pro-Gly-Ser-Gln-Cys-Asn-His-Gly-Glu-Cys- 
Cys-Asp-Gin-Cys-Lys-Phe-Lys-Lys-Ala-Arg-Thr-Val- 

55 C y s - A rg-Ile-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr- 
Cys-Thr-Gly-Lys-Ser-Ser-Asp-Cys-Pro-Trp-ABn-His 



37 
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7 ' foCr^^ daS erhaftene P °'yP°Ptid "Eristostatin" genannt wird und die 

Gln-Glu-Glu-Pro-Cys-Ala-Thr-Gly-Pro-Cys-Cys-Arg- 

Arg-Cys-Lys-Phe-Lys-Arg-Ala-Gly-Lys-Val-Cys-Arg- 

Val-Ala-Arg-Gly-Asp-Trp-ABn-ABp-Asp-Tyr-Cye-Thr- 

Gly-Lys-Ser-Cye-Asp-Cys-Pro-Arg-Asn-Pro-Trp-Asn- 
His 



;5 B. Verfan.n nac h Ansp.cn , . wotei das ^ ^ ^ ^ ^ 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-CyB-Axg-ABn-CyB-Lys- 

Phe r Leu-Lye-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Aia-Arg- 

20 G1 y- As P~ I> he-Met-Asp-A8p-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Aen-Pro-His-LyB-Gly-Pro-Ala- 
Thr 



25 



30 



35 



*• v erfahren nach ^ wobej das erhaitene po|ypeptt foigende b ^ 

Glu-Cys-Glu-Ser-Gly-Pro-C ys -C ys -Arg-Asn-Cy S -Ly S - 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-CyB-Lys-Arg-Ala-Arg- 

Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



40 



Gl„-c ys .Glu-Ser-Gl y .p ro . CyE . Cys . AtE . Asn . 
^1?' " y - Tht - Ile - CyS - L ^- A ^-^-4- 

c y - Asp . Cys -p ro . Atg . Asa . Fto . His ^ u 



45 

Thr 

50 
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11- Verfahren nach Anspruch 1, wobei d as erha, te ne Po, yP e P ti d die f o,oen d e Aminosauresepuenz besitzt 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-LyB- 
5 Phe -Leu-Lys-Glu-Gly-Thr-Ile-Cys-Ly B -Arg-Pro-Arg- 
Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-LyB-Gly-Pro-Ala- 



75 



20 



Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 

Gly-Asp-Asp-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



- 13. Ve^hren nach Anspruch ,. WO bei das erhaHene Po. yP e P ti d die f0lg en de Arninosaures^uenz besitzt 

Glu-Cys-GLu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 
Gly-Asp-Asp-Phe-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 



35 



40 



Thr 



K. Vertahren nach Anspruch , wob ei d as erha,tene Po.ypept, die fo ,en de AminosSuresepuenz besitzt 



Glu-Cy B -Glu-Ser-Gly-Pro-Cy S -Cy S -Arg-Asn-Cy S -Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lyg-Asn-Ala-Arg- 
Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
45 Cys-Asp-Cys-Pro-Ar g-Asn-Pro-Hi s-Lys-Gly-Pr o-Ala- 

Thr 



go 15. Verfahren zum Reini9eneinesPolyp e p t i dsmitderfo , g9ndenSequen2 ■ 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 
G1 y- As P-Asp-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 



Thr 
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umfassend 

(d) Bestimmung von Fraktionen die die BhZ-» u 

Konzentr/eren unter Vakuum ' ^ ^^^^Qregation hemmende Wrkung besteen und 
Revendications 

~ nspourIes _ 

X-Cys.R.R.R. Arg . Gly . Asp . R . R . R _ R _ R _ Cys _ Y 

ou X est H ou au moins un acide amine- Y est oh 

00 Cf> represente au rajins on sad. smlni. r 



30 



35 



Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr.ne-Cy 8 - L y 8 . Arg _ Ala . Arg . 

Gly-Asp-Asp-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 

Tnr 



Gln-Asp-Are-rW r / ^r-Pro-Ala-Aen-Cys- 
Asp-Gln-CyLLTp ^1 ^'^^^^ys-Cys^ 

Thr-Gly-Lys-Ser c. f Trp - Asn - A *P-A B p-Tyr-Cys- 
7 Lys s «-Ser-A 8 p-Cy 8 -P r0 -Trp-A 8 n.Hi a 

Polypeptide pratiquement pur salon i= ,„ 

— » 'a -veod 1C a«on 1 denote "oitistatine 2 ». ayant la s , quence 
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Ser-Pro-Pro-Val-Cys-Gly-Asn-Lys-Ile-Leu-Glu-Gln- 
Gly-Glu-Asp-Cys-Asp-Cys-Gly-Ser-Pro-Ala-Asn-Cys- 

5 Gln-Asp-Gln-Cys-Cys-Asn-Ala-Ala-Thr-Cys-Lys-Leu- 
Thr-Pro-Gly-Ser-Gln-Cys-Asn-His-Gly-Glu-Cys-Cys- 
Asp-Gln-Asp-Lys-Phe-Lys-Lys-Ala-Arg-Thr-Val-Cys- 

io Arg-Ile-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr-Cys- 
Thr-Gly-Lys-Ser-Ser-Asp-Cys-Pro-Trp-Asn-His 

i 5 6 ' s^vame: ^ PratiqUement PUr Se '° n la revendi ^tion 1 denomme "bitistatine 3", ayant la sequence 

Val-Ser-Pro-Pro-Val-Cys-Gly-Asn-Lys-Ile-Leu-Glu- 
Gln-Gly-Glu-Asp-Cys-Asp-Cys-Gly-Ser-Pro-Ala-Asn- 
Cys-Gln-Asp-Gln-Cys-Cys-Asn-Ala-Ala-Thr-Cys-Lys- 
Leu-Thr-Pro-Gly-Ser-Gln-Cys-Asn-His-Gly-Glu-Cys- 
Cys -As p-Gln-Cy s -Ly s -Phe-Ly s -Ly s -Ala-Ar g-Thr-Val- 

Cys-Arg-Ile-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr- 
Cys-Thr-Gly-LyB-Ser-Ser-Asp-Cys-Pro-Trp-Asn-His 

Polypeptide pratiquement pur selon la revendication 1 denomme "eristostatine", ayant la sequence 
d acides amines suivante: m^"^ 

Gln-Glu-Glu-Pro-Cys-Ala-Thr-Gly-Pto-Cys-Cys-Arg- 

Arg-Cys-Lys-Phe-Lys-Arg-Ala-Gly-Lys-Val-Cys-Arg- 

Val-Ala-Arg-Gly-Asp-Trp-Asn-Asp-Asp-Tyr-Cys-Thr- 

Gly-Lys-Ser-Cys-Asp-Cys-Pro-Arg-Asn-Pro-Trp-Asn- 
Eis 

Polypeptide selon la revendication 1 ayant la sequence d'acides amines suivante: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 
Gly-Asp-Phe-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-As p-Cys -Pr o-Ar g-Asn-Pr o-Hi s -Ly s-Gly-Pro-Ala- 
Thr 



20 
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9. Polypeptide selon la revendication 1 ayant la sequence decides amines suivante: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys~Arg-Asn-Cys-Lys 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg 
Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala 



10. Polypeptide selon la revendication 1 ayant la sequence d'acides amines suivante: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Ly8-Glu-Gly-Thr»Ile-Cys-Lys-Arg-Ala»Arg- 
Gly-Aep-Trp-Met-Asp-Asp-Tyr-Cys^Asn-Gly-Lys-Thr 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala 
Thr 



25 11. Polypeptide selon la revendication 1 ayant ia sequence d'acides amines suivante: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg^Asn-Cys-Lys- 

Ph e-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Pro-Arg- 

Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 

35 

12. Polypeptide selon la revendication 1 ayant la sequence d'acides amines suivante: 

Glu-Cy s -Glu-S e r -Gly-P r o-Cy s -Cy s -Ar g-Asn-Cy s -Ly s - 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 

Gly-Asp-Asp-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



40 



45 



. 13. Polypeptide selon la revendication 1 ayant la sequence d'acides amines suivante: 

50 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 

5s G1 y- A sp-Asp-Phe-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 



42 
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14. Polypeptide selon ta revendication 1 ayant la sequence decides amines suivante: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cy8-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Asn-Ala-Arg- 
Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 

15. Procede pour ('inhibition de ta fixation du fibrinogens a des plaquettes de mammiferes ou de 
Pagregation induite par le fibrinogene de plaquettes de mammiferes, comprenant ('incubation de 
plaquettes de mammiferes avec un polypeptide selon la revendication 1 . 

16. Utilisation d'un polypeptide selon ia revendication 1 pour la fabrication d'un medicament utile pour 
('inhibition de Pagregation plaquettaire chez un mammifere. 

17. Procede pour ia purification d'un polypeptide ayant la sequence suivante: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 
Gly-Asp-Asp-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 

comprenant 

(a) la dissolution de venin de Echis carinatus lyophilis6 dans une solution legerement basique; 

(b) la centrifugation de la solution pour obtenir un sumageant; 

(c) le chargement du surnageant sur une colonne et 

(d) la determination des fractions contenant une activity d'inhibition de Pagregation plaquettaire et la 
concentration sous vide. 

18. Molecule d'ADN comprenant un ADN recombin£ codant pour un polypeptide ayant la sequence 
d'acides amines suivante: 

H 2 -(Ch)-Cys-R-R-R-Arg-Gly-Asp-R-R-R-R-R-Cys-(Cx)-H 

ou Ch represente au moins un acide amine; Cx represente au moins un acide amine; et chacun des 
groupes R, qui sont identiques ou diffe rents, represente un acide amine\ led it polypeptide inhibant 
I'agregation plaquettaire. 

19. Molecule d'ADN selon la revendication 18, dans laquelle la sequence d'acides amines est la suivante: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 
Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 

Thr 
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75 



20 



30 



20. Vecteur d' expression microbien re pi i cable, comprenant une sequence de promoteur-operateur apte a 
exprimer des proteines h§t§rologues dans un microorganisme, suivie par un ADN codant pour un 
inhibiteur d'agregation plaquettaire ayant une sequence d'acides amines 

H 2 N-(Ch)-Cys-R-R-R-Arg-Gly-Asp-R-R-R-R-R-Cys-(Cx)-H 

ou Ch represente au moins un acide amine; Cx represente au moins un acide amine; et chacun des 
groupes R, qui sont identiques ou differents, represente un acide amine, tandis que la transcription du 
dit ADN dans un microorganisme transform ant est sous le controle du dit promoteur-operateur. 

21. Vecteur depression selon la revendication 20, dans lequel la sequence d'acides amines a la sequence 
d'acides amines suivante: 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 
Gly-Asp-Asp-Leu-Asp«Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 

Thr 



22. Culture de cellules viab'les comprenant des cellules transformees avec le vecteur d' expression selon la 
25 revendication 21 . 

23. Proc6de pour la preparation d'un polypeptide riche en cysteine contenant la sequence suivante: 



H 2 N-(Ch)-Cys-R-R-R-Arg-G!y-Asp-R-R-R-R-R-Cys-(Cx)-H 



ou Ch represente au moins un acide amine; Cx represente au moins un acide amine; et chacun des 
groupes R, qui sont identiques ou differents, represente un acide amine, dans lequel: 

(a) le premier acide amine C-terminal de la sequence est fixe a une resine de polystyrene solide 
reticuiee pour former un polymere d'amino acyle, le groupe bloquant le premier acide amine C- 

35 terminal est eiimine du polymere d'amino acyle, le second acide amine qui suit dans I'ordre de la 

sequence est couple au residu decide amine C-terminal, les acides amines suivants sont couples 
par etapes pour former la sequence polypeptidique, et le groupe Boc N-terminal protegeant I'acide 
amine N-terminal est eiimine; 

(b) la sequence polypeptidique est traitee avec HF et un ou plusieurs piegeurs conteant des groupes 
40 thio; 

(c) la sequence traitee est lavee et transferee de la colonne dans un grand volume d'acide acetique 
dilue pour minimiser toute reticulation indesirable; et 

(d) la solution resultante de retape (c) est ajustee a un pH d'environ 8,0 sous agitation. 



45 Revendications pour les Etats contractants suivants : ES, GR 

1. Procede pour la preparation d'un polypeptide riche en cysteine ayant la sequence d'acides amines 
suivante: 

so X-Cys-R-R-R-Arg-Gly-Asp-R-R-R-R-R-Cys-Y 

ou 

X est H ou au moins un acide amine; 
Y est H ou au moins un acide amine; 
55 et 

chacun des groupes R t qui sont identiques ou differents, est un acide amine quelconque; 
a ['exception de la trigramine; 
comprenant: 
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a) fa purification du Dolvn^ntiHo h ■ 

oit 

& -«» «. . ™ ™ - *— -~ — * ~~ 

KKteSS? 5 ? 5 '' — * — * 
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^tS-r " ~ — « ^ "bitistatine , ■ „ „ 
Arcr Tu A i * ys-A±a-Arg-Thr-Val-Cvs- 

Arg-Ile-Ala-Arg^ly.AffD.Trn a« * 7 
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70 



75 



20 



Ser-Pro 
Gly-Glu- 
Gin-Asp- 
Thr-Pro- 
Asp-Gln- 
Arg-iie 
Thr-Gly. 



■Pro-Val 
-Asp-Cys 
-Gln-Cys- 
-Gly-Ser- 
-Asp-Lys- 
-Ala-Arg- 



-Cys-Gly. 
-Asp-Cys- 
-Cys-Asn- 
-Gln-Cys- 
-Phe-Lys- 
■Gly-Asp 
Ser-Asp 



■Asn-Lys 
-Gly-Ser- 
-Ala-Ala- 
-Asn-His- 
■Lys-Ala- 
•Trp-Asn- 
Cys-Pro 



•Ile-Leu-Glu-Gln- 
-Pro-Ala-Asn-Cys- 
-Thr-Cys-Lys-Leu- 
-Gly-Glu-Cys-Cys- 
-Arg-Thr-Val-Cys- 
■Asp-Asp-Ty r _ C ys- 
Trp-Asn-His 



25 



30 



Val-Ser 
Gln-Gly. 
Cys-Gln- 
Leu-Thr- 
Cys-Aep 
Cys-Arg. 
Cys-Thr- 



-Pro-Pro-Val 
-Glu-Asp-Cys 
■Asp-Gln-Cys 
-Pro-Gly-Ser 
•Gin-Cys-Lys 
■He-Ala-Arg 
•Gly-Lys-Ser. 



■Cys-Gly-Asn-Lys 
■Asp-Cys-Gly-Ser 
-Cys-Asn-Ala-Ala 
-Gln-Cys -Asn-His 
-Phe-Lys-Ly e -Aia 

-Gly-Asp-irp-Asn. 
•Ser-Asp-Cy B -p ro . 



Ile-Leu-Glu- 
Pro-Ala-Asn- 
-Thr-Cys-Lys- 
-Gly-Glu-Cys- 
-Arg-Thr-Val- 
•Asp-Asp-Tyr- 
■Trp-Asn-His 



35 
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7. Proc<§d<§ selon la revendicatinn 1 h 

His y 10 Ar 8-Asn-Pro-Trp-Asn- 

Gl„-c ys -s lu . Ser . Gly . Pro . Cys A 

Crst r he - M "- A,r - Ae ' , -^-^-A«n- Gly -L yS -Th- 
^ -A Sp .c ys -, I0 . At8 . Asa . pro . alt ^ 
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9. 



10 



22 -on , „oo dans lequel le , lype ^ e obtenu a ^ s§quence ^ ^ 

Glu-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Ala-Arg- 

Gly-Asp-Phe-Leu-Asp-Asp-Tyr-Cye-Asn-Gly-Lys-Thr- 

Cys-Aep-Cys-Pro-Arg-Asn-Pro-HiB-Lys-Gly-Pro-Ala- 
Thr 



20 



25 



" m s P ;S: ~" ' a - ^ * po ly p eptide obtenu . Ia ^ ^ 

Gm-Cys-Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cys-Lys- 

Phe-Leu-Ly 8 -Glu-Gly-Thr-Ile-Cy S -Lys-Arg-Ala-Arg- 

Gly-Aep-Trp-Met-Asp-Asp-Tyr-Cye-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
Thr 

11. P = seI on ,a re „ , dans leque , , e ^ g ^ ^ ^ ^ 

Glu-Cy B -Glu-Ser-Gly-Pro-Cys-Cys-Arg-Asn-Cye-Lys- 

Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cys-Lys-Arg-Pro-Arg- 

.Gly-Asp-Phe-Leu-ABp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr- 

Cys-Asp-Cys-Pro-Arg-Asn-Pro-HiB-LyB-Gly-Pro-Ala- 
Thr 

40 

* S6,0n ' a - — -e p 0ly pep tid e oUenu a ,a s^nce ,a.es a mi n, S 

Glu-Cys-Glu-Ser-Gly-Pro-Cy 8 -Cy 8 -Arg-A8n-Cy 8 -Ly S - 
Phe-Leu-Lys-Glu-Gly-Thr-Ile-Cy 8 -Ly S -Arg-Ala-Arg- 
Gly-A S p-Asp-Leu-Asp-Asp-Tyr-Cy 8 -A 8 n-Gly-Ly 8 -Thr- 
Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Gly-Pro-Ala- 
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Figure SB 
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